Prevention and reversal of defective axonal transport and motor nerve conduction velocity in rats with experimental diabetes by treatment with the aldose reductase inhibitor Sorbinil.
This investigation was designed to determine whether the aldose reductase inhibitor Sorbinil prevented the development of or reversed defects of nerve conduction and axonal transport in streptozotocin-diabetic rats. Untreated diabetes of either 3 or 6 wk duration caused a fall in sciatic motor nerve conduction velocity (MNCV) of 6-9 m/s (P less than 0.001) and significantly reduced the accumulation of axonally transported choline acetyltransferase activity against a 24-h sciatic nerve crush. These functional defects were associated with accumulation of sorbitol and depletion of myo-inositol in the sciatic nerve. Treatment with Sorbinil (25 mg/kg/day, p.o.) throughout the period of diabetes prevented the development of all these abnormalities in both 3- and 6-wk diabetic groups. In a second study, three groups of rats were subject to 3 wk untreated diabetes followed by Sorbinil treatment (as above) for 1, 2, or 3 wk to determine whether the abnormalities expected from 3 wk of untreated diabetes could be reversed. One week of treatment significantly elevated both MNCV and choline acetyltransferase accumulation (P less than 0.05). The longer treatments progressively ameliorated these defects such that the group that received Sorbinil for the second 3 wk of a 6-wk diabetic period gave values that were similar to controls and to diabetic rats that had been given Sorbinil throughout their diabetes. Sorbitol accumulation was markedly reduced by only 1 wk of Sorbinil treatment, but the normalization of myo-inositol levels required 2 wk of treatment. These findings indicate that Sorbinil treatment in diabetic rats prevented and reversed both Sorbitol accumulation and depletion of nerve myo-inositol in the sciatic nerve.(ABSTRACT TRUNCATED AT 250 WORDS)